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w m m 

[0001] *3&WttjiStttB*k m^Mm&RXfi^xWk*M^tttb(D&ffi&URll'tc 

Ril^iT^T^ (circularly polarized antenna) ^Wfl^fflV ^U—¥mMlZ- 

^(automotive radars) tVX^'&mm&tlZUWB (Ultra 
-wideband) V-^(CjiLfeHig^T^^^OTtt^ffl V ^W-^SteBfl?- 

So 

[0002] #«ffifcSV^«^TOwMligfifflV— y (short range radar:SRR)£L 

[0003] iWUWBtf^ffi^nSV— ^gOT^X^tLTI*. «d+«H4^JEfflf«-e&5 

[0004] *fc, z.<DT-yn-kvx tt, uwB-e&jg&tvo ^miim2£-eM ^ 

[0005] tsfc, ^(DT^-rtLXit, *&=iWt<DtcV)\z.^ T^-i-m+offiUm^?- 

^mmWXMi / £X%ZZ.k&W.-£^ \ 
[0006] ZbK, i^-^Kov vCfffctf , 2#cSt*}&tf>l£#£§ttftv \J;5 iz:, 

[0007] t^X\ W&<D£5\^ UWBV*-y-Ctt22~29GHzffifSM£ffl"r5r^jC*or 

v :©f«<Dtfuiil«m««SSfIli (eess) ©/VX/tv 

1»-Sr»«i"*fe«>ORRS»E»l+*lJtSr(23. 6-24. 0GHz) fl*&**VCV ^ 0 
[0008] 2002¥> FCC (*®jg«iiff #M£) tt, ^0##fF^mi K*3l vC, 22-29 
GHz^{gltS¥^l*^^*^-41. 3dBm«Tx £ °-^m^^^^0dBm/50M 
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##fFS:g)tl:FCC 02-48 New Part 15 Rules, FIRST REPORT A 
ND ORDER 

[ooio] vfrvz&tb. z.ti&m$Ltttma*, imBu-^m^r^T-tcomw.^ 

[0011] ^©fc£>, FCCfi, T^y L 'T(D^Yxi—zf\z.m.h^1imtVX, 2004¥KTffi 
#4#fF:££fc2-C\ HfJiSRRm^l§W«it^O^M^/^^^n*-e«J;i920dB/h^ 
V ^ - 6 1 . 3dBm/MHz<!;-r5>3iC^/V— ^€rifi^PUTV ^ G 

##fT-Jti^2 : "Second Report and Order and Second Memorandum 
Opinion and Order" FCC 04-285, Dec. 16, 2004 

[0012] «<DuwBv-;m, mm^um^mmm (cw) ^mw^ v^-x*^/ 

[0013] rW^'Ctt, ^4y^<DT^yu-i^aXD^±mM, XZftm^WTtf 
\Z^\ } 0^XhtlX\^24. 05~24. 25GHz<DSRD (Short Range Device)^>" 

v^mm^xyi^o 

[0014] u^uea^ sRD^himmttm&ftmm±&tm&xmi&^x&<9, ees 

[0015] ^<D^JS£^SW-5fc#, TIE^^^fr5:i^3^^1-/^-^M§^^UWBl— 

##W^Ci^3: "Residual -carrier free burst oscillator for automotive 
UWD radar applications, "Electronics Letters, 28 th April 2005, 
Vol. 41, No. 9 

[0016] s<-xmM&te/<frx&*^<nkz<Dfrmmu *7x\$Mmm±-r %&><»x 
[0017] ^ofcfe, &n<Dxs<?w^nmtfx%z><Dx, m2iKm$kX7f<~r£?t£^mzu 
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[0018] u&»u s*~xmmm&fr^±t&<Dimtt&Bt&x^**'^~?£Q20dB& 

[ooi9] zjt>W&. t>U r>^*s±IERR««^l+SJhff-cfiJ#iJ:«iv^«*>ii^(/3'^ 

[0020] #JB93Bu ^©J:5/jOTm»««*JtW^^/^Sr#r*uwBv— ^ffli 
[0021] ^;ft,fe<aitis#«M-r5T:/7^L-c *1\ f&iK, jtt:w*o»ffl¥iiiT>^ 

[0022] mm^mr^M-tLxti:, mm^mu±\mm^m<DW^<Dr^y^rm^ 

[0023] U^t, ro/^Tl^^ri-tfetttafcft^fc!!)* rtuSrJ£:#*^«*:«> 

[0024] ^y*=s-cffiffl-r*JwW:te«*oS«* s ^®-c*>?), 

[0025] u&><5^ ro^n^^jRj^o^-a-^m^^feSfefe. ryftoKf^iu 

[0026] isw*Rii$7yftiiT, MtfF^i: \mmm mm®- 

#i|#fr;SCSfc4:Nakano et al. "Tilted -and Axial -Beam Formation by a 
Single -Arm Rectangular Spiral Antenna With Compact Dielectric 
Substrate and Conducting Plane", IEEE Trans. AP, vol. 50, No. 1, 

pp. 17-23 Jan. 2002 

[0027] ^?/ur^7*t», — jRtttett, -M^^Uy^^^h^ir^mmtD 
[0028] U>>5^ ±fB##fF^C^4-e«> rti^rl*0^/^/V^^^h-C*fiKU 
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^ (balun) ^i?©^Wt (unbalanced feed) StrT b£ tebfV ^„ 

[0029] LA>Uji#e>, ±m-#$fWXffi4<DT>T-i'<Dm&, mmfc<D*:%£& x /2ns. 

[0031] ft*3, £<D&fl5ilfcra:, MSEL^^^T^^-O^-et, JK*WboA:«>K:a£« 
[0032] *$m<n S Wtt\ ±ftUfc£5fc3lffiafcfc.fcSil£#&»*- imm^t^X^M 

-ymm&mk-rzz.bxhz> 0 

[0033] mm S W^tSfcftt* ##91<o^i<z>1»«t;:«J:3i, 

fHtfr3BK(21» 21' ,21* 

MIBfim#:StKW-ffiffl!l^*'a-*tbSifeS^(22 > 22' )b, 

mmmnwmm(DEMm^^ntcP]u^m(DTiyT-i-m^-(23, 23' )t, 
mi&o-cjciiu K^M'MmmM^mmmm^mm^Mw^xmxix. 

§II©^I^h(30)i, 

##(32,32' )t&M,ffi-rzF)M&T>'T-r&mm&tiz>o 

[0034] itufES W«r3£#"*"3fc*t-> *&m<om2<Dl&m\z£Zb. 
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[0035] mm n mzmf&-rz>fz& ^m^m^mm^^t, 

K°^zfrLxmMm^*ftffi&ffi^tt&<Difenn (40) ^yait5:t5:# 

[oo36] file s mzmffc-tztcwc. ^m<D^A(owm^^ 

tftm'&mmz, mummm^^Ayxmmmmwmm<DEMimm^btitc^ 
mmmm&mm (41) tfifs^m^^«^s^w^ffi^«$tifc-v^D^hy 

[0037] bHIB S ff)£iiESt1-57cfc(^ *^P^om5<D^il^J;5t. 

Ti-m*mx^ ffimmmm ^mmx^m^-r^t^, mmmm^m^ 
zT^-rmf-mxte. ^mmmm^m^^mw^mmxK^mu^ 
^Tbmmxmm^i-^t^w^t^mstDmm^mviu^T^^m 
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[0038] *fc, mm n m&m&irztM^ ^mm(Dm6<omm\^^>t. 
[oo39] ^fc, mm i mzmfc-tztcibi^ *%w<Dm7<Dnm^£z>t, 

[0040] ifcfc, itUfE B tt&&j£1-3fc«>^ *5SW«o^8<Dl»#H:j;5i, 

^2(DR«^T>'7 i ^-^(23 / , 23)i^jtflfE^*#^(2l" 

fcmtinvBittmtixmxfx, mmmi<»wMmi<DT^i-m^Jkifmm%2(D 

tfj|E#^W(32, 32' )fcLT\ i!Ell©RttSWTyrt^ 
^^mifB^20R{B^M^T^7 i ^^T^^^LTlfflti'«t9^^f^^|5iX^ttb 

smmxfx mmmnftm$i<DBittmM i <dwwm& (32) x trf&2<D*Mfci» 
& (32 r > t&mvbtizz. t%wm.t-rz>m 1 cDf§#K&5 R«T>7^-^it#;£ 
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[0041] m& s mzmj&'T&tzib^ *mw<om9<ommz£z>k, 

jjtfu—rmn (50) (Dmmr^i- (51) tixmmztis m^taB^-^mn ( 
50) (D^mr^y^ (52) bLxmm£nztzftmbttm8<Dmmz.mFiu$iT 

[0042] mm S W?r^-r?)fc«)^, ^P^W^lOCO^tCiS^, 

[0043] ifcfc, tfjfla s ^^^i-^fc^ic, *mw<D%i i<Dmmiz.£z>k, 

Bij|5^-vtf^^>rt^tLw N ffj|B#^^#:oyAi|igL R , fltTBB 

[0044] *7t, flftlB g W^«i-^fcfe{C, **W^120lfi«t 

W-^/^^{fTyrt (51) ^bT^Pfl^^W-T5^lfi§P (54) 
titim&fflfrt>M'2X<5ffimi<'— jTAA'XXDBUto RSrSfltrxy-*- (52) Sr^LT 
gfrt5g{fgp(55)i:, 

(56) 

IrmV&U (53) t£ JM1U 

jg^cDTX7 1 ^-*^-(23, 23' J&t^MIB^OfiBSElHHB^lRlfciSf^lRl^ffilRlHl 
^rRlWi- ; 5M2cDRM5!10TX^^(23 / , 23)-Cflfc£&h,> WIE^lS. 
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R«M&K(21,21' ,21" )b, 

mBmm^mm^mm\m^ritc.Fiu^m(DT^T-rm z f-(23, 23' )t, 

^(32,32' )t*M t ffiU 

mmm^m^h 00) $k tti^tKD-^m^mmm^.mm^u^ti, 

m^mm<DRMm^xm^x,mmmi<DPiM^<DT^^m^Rxfmmm2 
<DP]u^(DT^^m^t^m^xm^xo^^rmxmnbti^t\M 

tffgE#^fr(32, 32' )tvx, zti^ti. m^KD^m^ry^-rm^- 
Rx^mmm2<DPim^m(DT^i'm^t^m^xmt^^m^mmxmnh 

lOROSIjR^T>^^&triria^2OR«SRM©T>^*^l^^0f^ 
8g|H® t^Xff|Eil«#:^K^S*|-®ftiJ t-^l^#^^ (32) &l«R2©#^l 

# 02' ) &wRrt wvcv ^z.t&¥?mk-rz>u—ymm (50) «s««*tt«. 

[0045] £fc, iftfB S W£J£f£-f #$§l!J!<^13tf>fi*iSfc:J:5i, 

m^nmvxmithfi^^n^(25)^^Mmir^b^mbir^i2o 
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[0046] Mi g WWSfcfct, #3PJ30jgl4<7)fitl{~ 

[0047] £fc, HfjfS @ W£}§J$1-5fcfe{^ #^<D|gl5<Z>fi^J:3^ 

u-ymm (50) ^^^tb^o 
[0048] */c, tfrfB @ w^^i-^7cfe^, *mn<nm\wm$k\^x.z>b, 

^i-m^-mxn. mmmrnm ^mmx^mm^-r^t^K, mmmn^m^ 
zris'ri-m^mxn, mmmnm ^-&2v wnumf&ftft mmx K^mm®. 
j^^mmx^mm^-t^t^m-r^mi4<Dmmimo ^-rmm (50) a* 

[0049] tit, fltjfBg ^J^^-r^fc^t-, *|§Kco^l7c7)ffim{-«fc5t, 

m&aotu mao&mz a o<Dmm%<Dn£<Dm&z9om<oftmmznm\^xmj& 
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o 

[0050] mm @ m*m$tf-tttb\^ *%w<Dmi8(DW>mfc £%t s 

[0051] mm @ #j£i§j#-r5/c&i^ %i%w<Dmi9<Dmmz£zt, 

Mm*^^ATfwytmfcbx*&M&&ffi)&u mm^m^tmrnr^^rm 
^t(Dm^<y^~^mmLx.mm^m^^mm^^mm(DimmMir^ 

[0052] $.tc, mm b mzm$.'rz>tc#> ic, #^<Dig2o<7)f§#i£ t , 

tfjiE«5iv^-^«> flfi^^f^ortM-Lw, mmftttmft<DVJ*mL R , mm 

[0053] wioi^^^^tis^p^oR^&T^x^-cfi, mn.fc&m:%Mirz>& 
m#*v*T > s^i-mi-*ntx£5\^&^x*^\?^w&b^ &bK, z.(n&mtf* 

^^(rim/conducting rim) *WttfX\<^(DX\ mMWL^m^nUX^ \ T 

[0054] *fc, if.ftw<Dnm$cT^v"rx\$, *^^<D&M$i^$:nm-tz>~t\-£<(), 

[0055] ZbK, ^WroRIBSTyfttH:, ^W^IiMKTV— (RjE, -f*t>*> 
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[^-riE®iii-efe§o 

[El4A]|Il4Af2, 02<Z)4A-4A||te^:Kffffill|-efe^o 

[H4B] IH4B(i , El 2<DMl&ffl (^*5it^4B - 4BmfcXWxMmX*&Z> 0 

t%<D%fV$Lmxhz> 0 

[a 1 1] in 1 1 ft. w fc&znm&T^i-^^cDMm&m-hmm zti&y—tr 
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m i8A] igi 1 8A« , i- r u^rry^-r^^-mMBrntmrn &m*s 

m 18B] m 1 8B fi , ^ (C £5 R «T ^-<D3§3<D^|}i£0f§^)S ffl $ 

mx&z> 0 

[0057] sxt, mm^m^^x^m(om^^^M<D^m^nm'r^o 
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[0058] mimmm) 

[0059] f Jfcbfc, 01(4, *ftWlz£ZRffi&T^T1-<Dmi<DnMteM&Mf$.%mi- 

[0060] tfz, m2}*, *ftw\z£ZRm&T>^i-<Dm<DMMmm(DMj$.z®,wirz>tc 

[0062] H2©4A-4A<||£^:Wf®0"CS)5o 

[0063] H4Bte, m2<D&MWfc$3tfz>4B-4Bm&*:mmm~ehz>o 

[0064] H|5te, H2<D5-5g|i£*#Tffi|I|-efc5 0 

[0065] ^KfcJ^nfi&TV^-tt, 0l75M05l^-rJ:5^ ffi^fc 

®mmmft22\z&mis*i* mmmmi^mm2i^<Dm^mz.r^xMmu & 
23^m^xo\mmmmxmnhn^tKx^.^^^m^ir^mm^m^ 

ttfD&xjvrmmoximu &^mmT^+m?23*\ii}\mfe$mMvx 
wft>tiz>wytmm2tzmvx\ >s„ 

[0066] ^<DR^^T^X^20{i, jM£tfjKte, (£^W(3. 5W«)*Wr5W«* s b* 

«s«-e, fcifctf * zomzifii. 2mm<Dmm>fcMmib, wmni^mu2i<D- 
mmmis m2x ; wmm)Kmnhnfcmmmm2b, mn,wwM2i<DUttmw 
(ml m2xmmw) ^—^mmm^x^x^^titc^m^mm 

^<^y/V<D^^m(DT>T^m^23b^<DT>^-tmi-23<D^<^V^,L- 
«fi«#fls22^>^22aSriijii-S^«tV (feed pin) 25^fLTV >5 0 
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[0067] ±aB0>8t*#£tR2l£LTtt, mm&X~i&mik<DR04003 (Rogerstt) *Z<D 

[oo68] z.<Dnmfcmm2i<DtfmtLxn, ^m^xmn^2-5UM<Dmxhtnt 
[0069] ^tx-^vtcmmzxzpimmT^i-te, mm#mf?xm<Dnm$iT^ 

mt°l/25(D^mfrb1fe , &tZ>^t\Z.ZJ0, Tl/7 L -t-mi-23frh&m , 0nM$L (right 
hand circular polarization : RHCP) (DM^^i'^t^X^o 

[0070] fc*fu zhtdtf<Dffii£<Dwz.£%wm$iT^-fxi^ mmi^tMK, mmitm 
mi^mmKr^tcmmmmm^ti^tz^.wmm^Bm^x^x^m^. 

[0071] ZZX\ Z.<DmW%m<DFim$LT>'^-i-20X\$, ±iE«at(-*PX.-C, |g]5 

iz7jk^x\,^£o^ -ititw*mfomfc22fcmmisft, mm^mmi^nm^x, 
T^T^m^s^mt^x^m^mmxmn^t^x^xM^n^^^^m 

[0072] :OiIiI«P3fi&7y7t20tl4 > ±.t£*^<rjMm^1)\\Z-X , M 

jm&u &^&&mtfxh3ot<DmmzmfrbTy^m*23Xfa\m7£3&Mm 
mcftwmm2zmix\ ^„ 

[0073] ^L-c, ro^^tl^R^T^^o-m, rw^-rfc'TV*^ ##^#3 
[0074] #*5, 1ffl£<^JK#^r-30te, IU4B^1M;5^ MffcS^lSrMffil-SM 

[0075] Z.<Dm&,W-*~**V*\^Z>Wk<» ^QWi<D&m#*h30' (DTiftm*. 
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[oo76] kt> ±m(D*v\?^ffimbftwmm2biz£zmmmm<D®&&&mirz> 

[0077] #»©1ll3i^W— ^fc*9»«K*l-oV^TttW , f «o 

[0078] ^R<i&r^7 1 ^-20CC»^ffljiSt^:{iUWBrt<^26GHz-efe<9 > 

[0079] ~<D&£^X;<^7/V<D&mtftt£M%m6A\Zfr<1- 0 fftfc"^ ^O^j-Cte, ^ 
^gW£0. 25mm, S^SaOSrO. 45mm<!:U ^T^ 90^^^fe^2a0, 2a0, 
3a0, 3aO, 4a0, 4aO<B*|»&gfcU *#SH»l&£&3aOiU £fTC9## (nine - tu 
rn spiral) O^TF^V^/VtUCV 

[0080] £fc, H6Bl^f ^^W9/H4» |2|6A(C*Dtt5S^*aOJ;?} 1 bft<bfcS* 

[0081] rcOfilTii, ^iHWSrO. 25mm, S^SaO' £0. 7mmtU 90^<£>£l 
&mz2a</ , 2aO' , 3a0' , 3a0' , 4a0' OJMUMiU **MSU»ft**&l. 5a 
0' fcU :£ft"C8## (eight- turn spiral) (D^f^W^A't LTV ^ 0 

[0082] ^^,*«j^ftf*, R^JS^WM: (axial ratio) ^W£H4£r*5ltt-r<5 
J:5IOI&l. 5aO' ^iiA,Tfc3o 

[0083] «r©»w*5i^ii0^*^w:, nmtiLT^^oimm-r^bhXT 
[0084] ua^c m7iz^-rx^ ^mmr^-t2o\mm-t^b\^xr^y-^-mi-2 

*>T£5 0 

[0085] -CD[H7{^i-RJf^^/K^T^^-^^-23li, 0O;tJ*, SJpJ&d^O^NSfcJ 
#MitSR=0. 2mm, 3gT-*SW=0. 35mm, */**<?/KHHid = 0. 2mm, ##$C2. 
1250R^/^7/V(-J:^T^^^^23»^Tfe^,i(Di9^P3^^^/V 
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[0086] $tc, mnwmm2icD^m^T^i-mi'23<D^uy/^'L^^tir^sEjj 

[0087] £7^ ^-rt^{i, M4A, B\Z^ir£?\C Z<D\H -&&LwkU ZbK, ##^#3 

R 

[0088] *^^&Mf$-r%m%CV>&mtfXh30<DW.m-Z. ^Mfl, 0. 3mmT-fc 

[0089] H8«, mm<D^m^h3o\zx^^^Rx^w^mm2^mw^m^K^ 

[0090] H)8{C*5V^-C,F1,F1' ^ftL=18mm(D^#(D±M(&|lI?)«left h 
and circular polarization:LHCP)^^Ii&(^[IWi^ (right hand circu 
lar polarization:RHCP)<D^4Xfc^F2 % F2' «,^*L = 24mmOi#W 

[0091] ^-c, wmm7i^+k\szm*£itemtQf&t£* ^mm^^xm 0 %n 
tbv,&tt.&mMmz.-o\,^xfyfr\^ -60° ,-4o° w3£^-c^^^^*fc 

[0093] £<&±9fc#**m<Dftfttt, i«EUfc«iii«o«»^J:or5i^L-cv^. 

[0094] :«B36W#£>ra\ Z.(D^^(O^m^W^tzMW)^m^Y30\Z.X.^ 
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[0095] **\?74M&<DWM&rr?tz, mmm<z>&mzz&titM&&<v%Lti& 

[0096] ^rL-C, ^lf^*5t«sEL7t#^ft:32^»t§^(J: < J:oX, mm&(D& 

[0097] ^9«,»<D^M^h30^J;oTrt^tLw=9mm(D^-Yt:^^(t^ ^l:!) 

^«BL =1. 2mmCD#^#:32^{tfci!#0,^gL = 18mm&^L=24mm 

R 

[0098] ^(Dlll9^e>p^b/^l^J;5^-^^'(i&o ^ l#^4F3,F4^i,o o #ft£^>k£L-t*j-^ 

fflt!i*5V^TOF3, F4i«5+^i£V^W!^"Cig1g^^>fki:>fco-Cfe9, MIBL 

[0099] #ajo«ii/^^-^^^rfTofct&iBtra«©sftoa»(o#a<^^# 

^S«21(D^^L^^lf^rt^-Lwic*f-r5^#ti^L, ftlftft&atilSrtt 
[0100] £fc, il«#:S^21<D^fiL^Jtt{^6<)/J^V^(L=12mm)^, =3Mrtf7MF>S 

[oioi] ua>u ti<Dm&x*i>, &mm&<nmti&-x%<femfi&ffimft^~rfrfriz 
wma-iMbto^b&mwLx^Zo 

[0102] Jfc*3, VJ*mL <D1. 2mm}3\ :ft@$CD$;g(D{$f£l/4(£ffl^l/0/^ 0 

R 

[0103] o£9, Z.(DVMtL =1. 2mm(D|f|5#J3\ Wft«Hi*»fe^Hi«SrJ!.fcfc^ 

R 

[0104] bfc^o-c, mmw-mmi<ommz.r^tcmmmti^ ^t\z.w. ^nmm 
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o 

[0105] iot, R«»r>^^20*±febfe«^tt»««c»cfflrf!:Mi-5»^^tt, 

R 

[0106] (f^H^fi) 

TV— Mz-ttitf&W 

[0107] *fc, ?im$iT^-tZTi'-fc~rzm&. &mmkft&$>&vx. ryfti* 

##fF^C®t5:Teshirogi, et al. "Wideband circularly polarized array ant 
ena with sequential rotations and phase shift of elements, " Proc. 
of ISAP ' 85, 024-3, pp. 117-120, 1985 

[0108] 2/— >T^s^>vw§&T\'— tits m—^m±^M^.N<Dm—m^.<Dr>y u 'tm^- 

[0109] p'W\ l^±N-l^T^)»-efo5o 

[0110] £<D±9ft«iifc-r5£fc-e, #T>^* ; jF-©«»«rtt* s ^^fe*Rfll»(o*9 
„ «Rfi5R)©#^Cfco"0i>, R«&7>^£flefcLTtt£^SE##aSffi»£ 
*L"t»ff^*R««»ttft««^^"T?#5. 

[0111] P=l, N=20*t«¥^l^ioT^— ^>^0<iTU— OJSSllJlo 

[0112] H110^-rWt-> 1HW^a+b, I«3ISa-bW«Rfit#tt(D7yfti 
^OffiR«#14Al«, ^aO£[IWO£tt/&#Bl(R®$0<^ &gbtf>;& 
0O©S£3Sfll»^^Cl (R«) £as^#£ftfct><0£ J!/£*5. 

[0113] *l-c\ roryrti^S: n /2@*EUCEtti-;h,tf, ««3fi«a+b, #ttt&& 
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D©^««U*^B2 (R«) ^bW*IU<90^^«^C2 (RIS) 
[0114] fcfcU t»R^S#teAi<DT^^-^^-^Riiig#14A20T^7 i ^^i:^ 
[0115] -£r-c\ «Rfi»«H^l©T^^*^©«&mfi:ffil!:*ru-C, *&R«S*3H& 

Blil^ffii^oTM# (B2' , Bl) &%m&l$ l £ftZ 0 

[oii6]. rn^^ut»R<ife'#t4A2c7)T^7 i ^^ L »^sM^^c2 , tt,«n«» 

o 

[0117] Lfc^oT, T^^£#WflI2g#t£ri, fe@0O^«»fifc^Bl, B2' «r£-]£U 
[0118] @1175rS013H:, ^IgPJ^^RMT^x^O^O^ii^SibT, ±flE*> 

— ^r^y^mmru— (Dffimtm^xTi'— -ftutRMT^-r^o' <omj$& 
[0119] -ttti&h. mim. *%wfc£%pim$iTy^-i-<Dm2<Dmi&Mntimm£nz> 

[0120] BU2f±, *&mfc££FiM&T^1-<D%2<DmifcJ&Mtf&R&*l5^—& 

[0121] iai3r±, *mmfc£5HMteTyT^<Dm2<DmMj&Mi!)mm£ti%i'-& 

[0122] coig2oii;ig^§f;ij;5R^T^^2o' wA^^m^mnw-ws. 
21' RTimmMW-22' ffimmi<vMMMM<DT>T-rm*23%. 2&\4mz 

[0123] ^(DFiufcr^^o' <Mm.mfr22' Mim. mwcor^ri-mtt® 
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[0124] mmftmmi' <Dmmim. mnivmi&i&Mtmmttmmtex'Uy/i' 

^^$tLfc8o(DT^7 i ^^^-23 (1) ~23 (8) ft2?\HWL\Z.WLrtbtlX\<^ 0 
[0125] ^m(D4^<DT^i'm^23il)~23(4)(DMMlJ^r^tmB'0M& 
i$m~X»h<0, teMtDAKDT^-tm^Z (5) ~23 (8) <DWL^\P\\^f^t^MM 

[0126] &m<D4^<DT^-rmi-23 (5) ~23 (8) fi, ^JOT^x^-^23 (l) 

~23 (4) KttL,X* fcm$Ym\Z n /2®fcVtzmt?£oX\^ 0 
[0127] =S-T^^m^-23 (1) ~23 (8) ffjlE^KD^Ig^t -$HH!l^ 

i&&##22' ^g^ti-o ^mm.<n&mtf*Y3o*ifc^xwtm^tt^^\^ 

[0128] $bt£, ^-T^x^^T-23 (1) -23 (8) \t. &&mtfxh30t<DmWi$Lm>b&T 

#^M^h30Wffi^{ffl^(D^^I^{C»o-C3i^LrV^o 
[0129] #T>^^^-23 (1) ~23 (8) te, QTl/^-tM^U^MWi^QL 

ZtfiB »iWmi$bti:£tiX\ V5. 
[0130] ^DRttTVx^O' (Dj;5^»OT^x^m j F-23(l)~23(8)^ 

[0131] fcfcU, il^2ocDT^^^ : ■0^^^{te)^^S#^^32 , te:, ^(DfflTls 

[0132] £T^1-m*23 (1) -23 (8) Oi^«^^-«SfflU?r^$nfc#*&«tV25 (1 
)~25(8)tt,««fle£tR21' &Jt»U flMRSft^ tf>:ft22a£##iil'Mi& 

[0133] -£1/^ *&mfflfl^3yR41©«ffilc:W:, |^13{^UTV^J;9t^ «MR#ff22 
' ^T-^<tt" ; S^^^by^^i^*^^42(a)~42(h)^42 (b' )~ 

42 (h' )*s^stb-CV^. 
[0134] rOj£«?-r>'42(a)~42(h),R.tf42(b / )~42(h' B*l>fcV^&fl| SP* 
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fc2o<£>7-lV42c, 42dt, : t(D2^><Dy^42c, 42d^h : ttl^:tl2^^tltc4 
OW^ffi7^42e~42ht^*UXV ^ G 
[0135] -^LT, r£>4otf>#&S^f>'42e~42hl3:, Elll^*5V^-C^JCOT>'X^^i L 23 
(1) ~23 (4) <D^mtV25 (1) ~25 (4) (Cg^tlTCV S6. 

[0136] ^tc,Amtimo^my^42a^h^^^i'±.y^42b f •b^&j?mtm$ 

mmz. ±TK2^^flfc2^<D^m : 9^>42c / , 42d' ^<£>2o<D5mV42 
c' ,42d' frbZtl : 6fr2ttt&£tltc4^<D%;'m : 7^42e' ~42h' ££*L-0^ 
-bo 

[0137] ^LT, r<7>4o<D3&®5MV42e' ~42h' 13, Hlll^V^&^T^^^ 
-^23 (5) -23 (8) <Z>#^®fcV25 (5) ~25 (8) (C^£tVCV ^ D 

[0138] Am^ffl^^*^>-42a^b^T=&^«tV25 (l) ~25 (4) *-C(Oi^gS 

ftLate^lXIS^tU Attl^ffl©l&*7^ ^42ad^^-T#^mtV25 (5) ~2 
5 (8) 3r?cDj&&ftLbt>^L<^5t£;ixTV ^ 0 

[0139] fJfBbfc^-^^-Y/VfllteT^-^^jc-r^fcfetC, ^U&ftLbte, $ 

[0140] ft*S, Hll3-e«, H8SftLa, Lb<D;g#£5MV42b, 42b' O^K-^Tl^ 

[0141] C(7) < }:5^-«^i^fc^2O^»S^J:?.R«S^T^^20 , -Cte, fll^T^ 

#32' \c£^xmm$L<Dm±tmm&tix. m^Ltcmi<Dmmmmtmm^mm 
[oi42] z.(Dm2(D , mmmm\^^um r ^-r2o' x*u, T^ri-±fttLx 

(1) ~23 (4) (D^^^^t^lJ<D4oOT^7 i ^-^^-23 (5) ~23 (8) <D^U 
$U&ftb&1®%LZfl, 8oOT>^^ J f-23 (1) ~23 (8) CD^HStJ&^-S^tL 
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[0143] £fc, £©&2©0Sja^1!BfcJ:5RffiSi71'9^-2O / TiS, T>-7^^£»ft 

[0144] ±IE<Z>±5l-Tl'— ^LfeR«7yft20' 0>*&TO4OH\ 

^4i±tc^LfcW^o^by^M^^'i;9-r>'42^j:oT:^-TV7 i ^^^-^M) 
[0146] m#o;fr*fc-Cte, >&mffl»«#S«4is?i'iS^t5tv^J^^fc5. 

[0147] *fc, ±e»2©SUt^*T?tt, ^(^-?lJ^MA/fc|R|-|lIteft04oOT>-7 i ^ 

[0148] 0J*.tf, J«K:lfeA/«4o©r>^-* : f-23(l)~23(4)©EeftSriR 
#fc n /2i a o[Hl^$-&, ^<D^|{^i^-5 ? IJiC^y t c4o^T^^-^^23(5)~23 

[0149] ^ri-> rtbb^^fijdSiifflsns^odvD^jteo^ffifcov^rtftw-t-So 

[0150] (^3»^) 

[0151] gH4^-fct9ic, 7^|gKlcJ;§R«T^^0^30^ii^^igffi§tb§^ 
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\Z&A,tc&j5<D4^(DT^y L 'tm*23 (1) ~23 (4) (5) ~23 (8) \Z£Z>m 

[0152] -titftfb. lll4f^i-R{i^TVx•t20 , "Ctt, T^x^T-23 (1) 

V^*T-23 (2) OBES^I £ 7t /2laHg$i3\ T^r^m^-23 (3) ttTi^^*^ 

23(1) tm-mmn . r^y^rm^z (4) it, r^-rm^z m tm-%mfi t 

[0153] WPCDi^-^J(^M^/c4o<Z)T>'^^-T-23(5)~23(8){CoVNT^. 2 

[0154] (mmmmm) 

[0155] i2ii5^-r<t9{-> ^w^ASRfiSJRT^^-rofM^^ai^tt^ffl*^^ 

-^^>^/V®tfcTU-mf&<DPim&T>'7 L -T-20' tt, flfcfrft 
^W4o(DT>x^m^23 (1) ~23 (4) 0>Efi£&IE#fc: * /4-f o[U^$*TSB 
fU ^«^^-^JtC.#Xfc4o(^T^7 i ^^i L 23 (5) -23 (8) ®£MfcJK# 

[0156] (fg52li£^*U 

[0157] Hi6K^TJ;5fc, ^K^iSRffi&r^^msw^Jfe^ffi^iaffiSn*^ 

— • ^r>'v'-Y/HlIteTV-^(DRii^T>'7 i ^-20' }4, j^^-^IJ{C^4o<Z)TV 
X^^T-23 (1) ~23 (4) fcJ:*|PI— #ri£«>2|a©2*^'>-^>'"Y'/HateTV- 

[0158] (^6HJfe^t») 
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[0159] mi7iZ7jk-r£?iZ^ frmWlZ&5F)ffi&T>Tl-<D$&6<DmM&Wifc&%£fr%l' 

9^*^23 (1) ~23 (4) tttWetl k /A-f o[hHE§*TES$^TV V5l3I-« 
^<D2«a02^^— ^^-Y/UHlfeTV— iL-CflWcSJvCV^o 
[0160] ft*3 % Bll47IrSSl7^-rv^-m«)RflB»tT>^^04&^"Cfc, BlOH^Ti' 

[0161] £fc> Ell47 7 jSEll7^-rv^ ^©RilSTyft^t^-Cb, *¥#fttf>t* 

[oi62] t^x\ ^.wn<Dnw&T^7~^\t., mnftMfa2iiz. s mk<z>&m#xh3oiz£ 

[0163] *»«©R<aftT>^-H:> #«3&&*/£LTV>$©^ *^»##£U 

[0164] Z<Dm&. ffifB#£&£n{HR©7>^# : f <0«3i'* 

[0165] r<£*3£/^-^li> HjaZEbfcJ:?^ ^-Yk^cDrt^tLw, yAffiL R Ol5d\ ^ 
^T^T^O^fS:, 5HT-^S^aO % «SU&«W*^fc*o 

[0166] Lfc^o-c, r>*?i-%m<oM&&imti* Mm&Mm&mttftxmmim^m- 

[0167] i©*ig««£*Sr, IfjIBLfcRRmSC^It^Ji:^ (23. 6-24. 0GHz) »C 
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[0168] m i8aw\ ma^x^mmxr^-rmm^m ^y^wtc-^^t^mm-r 

[0169] mi8AfrbWbfr?M^ 24~30GHz^^Co-CflJ#^14dBi«±^^ctlT 
&o23. 2GHz#3fiiCt°-^^20dBiSTb/c^VV5/^^^C-CV^5^^^ 

[0170] tztd U ^H^&T^x^Xii, /5/^-ojS«^RRm^l*»it^ (23. 6~ 

24. OGHz)}^^:{^— Sfebrv^V\ 
[0171] |2|18Bte, ^/^^<^^^^i^^^«ih^{C-^6J;9l-yAi|eL R ^ 

sij^bfc^m^-rni-efe^o 

[0172] Z.<DV\U$LT^1-<F>mmit. ±^fe^i£RlS?$(RHCP) , 

RM(LHCP)Tfe5 0 
[0173] im8Bj$^b^&J:9^ ^jg^U#^;i&^:^25~29GHz^^yco-C14d 

yy^^b-cv ^rtsrsifg-f £r£#-e#5 0 

[0174] *3§^CJ;5RMT^^-ete, *^£fcte*^7/^<DT^:r 

[0175] ^b-C, #3PJ^£5RfiI}67^7^-^ ±|BW^*^(^PXT > $f*b<«, Hu 
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n<D^m^^vxmum ^zftmm®T5tcfr<D®mmoz£b^-tz>z.b 
[oi76] *fc, ^mm^x^u^r^T-r^ ±m<om^mm^\ix.x. &&i,<te. m 

(om'm^y^b ic£mf&£tix\, ^z.b*w®.tvx\ ^ Q 

mmmf}&mftz>T>^-i'm z Fmx\^ mm^mm -^£sv^±«j&# 
tons] tat, -#mw\z£z>piu$iT^i-te. ±m<Dm*m&ictoz.x, &^<n, m 
a otumaomm^aO(Dmm^<D^<Dm^9om<Dnmmmm.^xmm'r^ 

T7fi^£*b5r bZWm b LTV ^ 0 
[0179] Jfc, ;fc^W-£5Rfii&T>^-te> ±IB^S^«^^nx.-C, #mX(£, ffi 

z.bZmWLb\^X\^ a 

[0180] ^^(U^R^T^^m, ±m<D&*ffiJ&^toz.x, #£L<te, RtT 
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[oi8i] £fc, ^mm^x^mmr^-rtt. ±m<Dm*mmz]w?Lx. m^L<n, m 

[0182] {%l<D%Wm) 

[0183] i-^^,lll9{^±IEL/c#^ig»^C = fc5RMT^-7-(20,20 , ,20") 

[0184] ^<Dm\$\^^~¥^n50teimm(Du-¥mwxm. mmnsz^xzm 

^L-c^itr^^-si^^^^^o^rai^w-rSo 
[0185] ^mi(DmmsiX^m^xm^x^tc^/^mt. sft T^^-52-e^f £*k 

[0186] ^(Dgff gB55[2, ^J^^SS^i^^^f&lJ^^ftT^fmf-^^feM^ 

[0187] z.<D&&mmxnbtitzm rnvrmmummtizft. ®&mw%Lm \z 

[0188] Z<D£??mf&<Dl'~ymW50<DmmT^^51b%mT>'T^52blrX, BUlEL 

fc=S-^O^^^R«T>^^20,20 , ,20" ^ffiV^<t^X'^ 0 
[0189] L^5K, jM^irTS^, &it T^T-i-51t^m T^^52&-ftftfC« 

[0190] sfc, rc«tf>m&m> jxi^^ioT^jsiHi^iPi^^te-rsw^^b-cv ^ 
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[0192] B2orau ±M<oM&^mJznuw'^tto~?m, mmi^muvkmi* 
<dv)u$lt>7-i-2,o' tmm^mm r^T-rsitrnt T^i-52k&, m&<D 

[0193] i~^^*>, m20fi, ^mm^x^>m7(Dmm^m^Mm^ti^-^M.^m^^b 

[0194] fcfcU fe{DJco^{fTX7 1 ^-51(D#T^-r^-^-7-23(l)~23(8){i^## 0£ 
IaI^'(ife')X%^ffi<Dg:ffT^7 i -^52(DT>'7 i ^-^T-23(l) / —23(8)' te\ 

[0195] Rm$.T>T-}-60\zWirtbftX\, ^mMT^T'i'5lR^mr^-f-52^ 

#:32' x&ry^m^szmoxm, /s^t% a> 

[0196] Hl7i^-rS6fllT>^-5iatfS«T>^^52©l&1t» (0**1*) tt 

[0197] t^6T% ^©WltaHS T>^-51t$flr T>X^52£3a<5ttTML7 % d^\ 

[oi98] u>>5i-, mmr>^5it^mr^'r52thmm^tc^-^y^mmr^ 

[0199] ^-^Sg»50Oj£{f T>7^51&U^mT^:r^-52iU-C, BffERfi&T^ 
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-^-20, 20" k\*l^<D^<D%nmVXb£\\ 

[0200] -rti:t>*>* *mw\z£z>u-?mm*. m^maz, u-y^/u^mmr^i- 
k&<5v ^xmm^m iz^E-r^m^m^-r^mm mmmok, mm t&mu 

mioR«^T^7^m-T(23, 23' )Axfiftmffife<DM&mmj]fatmj3fa 

ffimmiRwm2<DFiMi&m<DT^r-rm s ¥'i)K zt^en. m'mftmmi. 21' , 
2\" mtmni^mm<D~mm^m^ti^wmm2, 22' k,mmmm,fc 
mfe<DRMmz.M!$£ntzNu&m<DT^T-}'m : f'23, 23' k, zwetuo-m 
M*mmmtimmz.mM&ti, mmmm^mm^^m^^r^xmmu k 
^ti^ti<Dm^mtmBmni^m^(DKMm^xmx^x,mmr^i-m^ 

ok. mtmmwmm<D^MmmK, Mmmm<D&mtfxh<D&mt&imz<D&xf 
xmz.?cioxnf&u K^tiif&T^T-rm^^mMmmmxfxwtifhti^w 
###32, 32' k&mu mimm<D&m#xh3o-t)K zMth<D-ffimtfmm 
mmmm^m.^ mtmnw^m^wm^^r^xnmu i-o^eave 
ncomffiWAmmmmftmfavfcttm&xmtfx. mmmi(DP]m^m<DT^ 
i-m^Rxfmmm2(o^u^m(Dr^i'm^k^mvxm^xo\m&mmx 
mnbti^kiz.^, ttMLtt^ir^Mi&u mm&vtmm2, 32 
' tix. zweti. mm®i<DnM&m<DT^^m?Rxfffimm2<DF\m$iM 
(DT^T^mi-k^mhxmux^mmmmxnnhti^mmmm<D^m^h 

m?Ax?iftmm2<DHmfc^<oT>7 L -rmttfa femmmx/x mmmnw 
mu(DBCMmm^mi<DW^mm2Rxim2(Dw^mm2' k&mtfbtixx^ 

z.k*W&kLXX^ 0 
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[0201] $.tc, *&mK£z>^—?mm*. ±&<o&#m&\z}ja*.x. &-£l<&. mmr^ 

m^>^vxmum^mm^i-^tc^<D^mmo^h^ir^t^wm 
[0202] £fc, \z£z>i/—ymmz > ±.U(om^m^\zMx.x , #*l<«, bnie*& 

m,74>42t ^xma%^nx\ ^z.k%w®.tL.x\, ^ 0 

[0203] #31 W t-J;5w— ^J6itH\ ±B<Dm*Wf$lztox-X , ^f*L<{i % ffrlElS 

wm-v&T^i-m^mxn. mmmmis^mmx^&w^ir^tm^ 
hnIebe®^ tmttT is^rm=f mx\*. mmmmm ^-&sv w±mwu&ft&m 
^K^mm^^mmx^mm^-r^t^m.ti.x^^o 
[0204] ^xzu—ymm^ ±fB(D^#ifigi^p^x, 0 *u<«, Mte^ 
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[0205] tf^ icww-^eh:, ±m<Dm*ffi&\z.Mx.x, #*l< MteR 
jy/vm max* &omm&frb<Dmfe<D ¥%®mmRx r uy/^mzmm 

[0206] *ISM ^gf*. ±IBOS*^l^PxT, m *L<i*> it&IE^Hr 

[0207] £fc, ^P^tci^v— ^£5gW\ ±IBcoS*«^(^P^r > £?£L<te, MlSfit 
[0208] £fc, *3^f^5Rii&T>i^H^ ±|ER«T>-^<DS^*^^iP^T, 

m-rz>B2<DHM$im<DTyri'm?23' ,23kfrmmmm#-mmi" 

mmm^m^^m^^r^xnmu Kotn^ri<ommmmmmm 
^mm<DEMm^xmxfx.mmmi<Dnumm<Dry^m^&x^mmm2(D 

R^&'^»T^^^-T^^IILXiati>i9{-B'f^^PgT^{tb^rt(Ci«9, 

Fimmm(Dr>^m^Rx^mmm2<DFiu^m(DT^^m^t^mhxm^ 
^xmmu K^mmmi<Dnw^T>^-rm z f'Rr^mmm2(DFim^m<DT 
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[0209] *fc, *mWfc£Z>Pim$iT>'<ri-te. ±tmm&T>7 L i-<Dm*M)&Ktoz.X. 

[o2io] ft*5, ±mn7<Dmmmfe, *&w\z£znm$tT^i-*iJWB<Du-ymm 
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[i] mmitmmt. 
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-To 

gcZaotu mao&mzaO(Dmm%<D&£om®&9oi£<vftmmzmmvxM& 
^thxm^n^t^mt^m^2Kmm<DFim^r^-r 0 

m.fcmu&wmzijfa w^x mmu K^^wm^mimmmmi^m 
^m^T^^m^t^MLxmt^x^zmwmxmnb^^tiM.^n^ 

2<DNM&m<DT>^m?t*ftMvxmt?£?imfermxmibtim^m 
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[9] mmmicoFiu^m(DT^T^m^R^mmm2<DFiu^m(DT^-rm^(D- 

-Tt<Dmm^y^~-^mm^x. mm^u^^mmmwc^mm^im^m-r^ 
tin mmm^y^—fn . mm^t* ^©rt^-Lw, mmw^^])^^ R . awe 

W^/>^<tt-o^^^#mt^ft^lO^BEmoR1S^T^7 i ^o 
[12] w-^/^^^fT^x^-^L-C^^^^fetti-^^alfBi:, 

mt^m^hm^x<mm^-y<^<DR^^mriy^'r^Lx^m 

Mffi&mi®frb<D m t> \z.m^ ^xmmmm UR^m g&<7>>&< bh-^zmw 
-rm\m^b^M,m^ 

i-^2(D^m^m<DT>^m^-xm^ri,mmxfm2(DP]^m(DT^ 
mm&mmb, 

mmmmi^m^<D-mm^.m^fi^mmm^b, 
mmmfcmm<n&ttmimj&£fttcFim&^T^TTm s ?-b. 
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^m<Dr>^m^t^ / MhxmtfX^m^mmx^hti^t\^^ti^ 

2(Dnu^<DTiy^m^t^m^xm^x^m^mMxnnhn^teM 
&<D&mtfxh<D&i&i&m%z<D&xfXfafcr^xM&u M.om&&i<vpim$. 

m^MmLxmnbti^mm^^bKMcmir^zt^¥fmti-^mMmi2Ku 
[14] mw.mni^mm^B^n^w\mr>^^tmr^^m^<Dmm^<4y 
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o 

K^^^mmm^^mmx^mm^ir^t^wmtirmMm^mm^u 

&%aoku mao&mzao<D&m%<n&£<vB&%9om<Dfi&mzmw.LxMj$ 
^tLxMj&$n%zk*®m.t^m&m3\zmM<Du~?mm 0 

b\cx<9, mmnuur^^mmmM^mxi&r'r^m^m^t^x^z. 
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